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KEYWORDS Abstract Background/purpose: Mucoepidermoid carcinoma (MEC) is the most common ma-

Mucoepidermoid lignant tumor of the salivary glands. The purpose of this study was to analyze the scientometric
carcinoma; characteristics and research trends of salivary MEC.

Bibliometrics; Materials and methods: All the papers on salivary MEC were comprehensively retrieved from

CRTC1::MAML2 gene the Scopus database. The years of publication were divided into before 2014 and Jan 2014—Jun
fusion; 2025 in the analysis of research trends.

Salivary glands; Results: There were 1308 papers on salivary MEC, with total citations of 24,598 and the h index

Therapy strategy of 70. The most frequent location of MEC involved was parotid gland, followed by minor saliva

gland and submandibular gland. The keywords of differential diagnosis included adenosqua-
mous carcinoma, pleomorphic adenoma, squamous cell carcinoma, Warthin tumor, and
adenoid cystic carcinoma. Cancer surgery, radiotherapy, parotidectomy, neck dissection,
chemotherapy, and cisplatin were the keywords of treatment. The research trend of has chan-
ged to cohort analysis, cancer prognosis, diagnostic imaging, positron emission tomography-
computed tomography (PET-CT), perineural invasion, p63, gene mutation, gene rearrange-
ment, and gene translocation after 2014. There have always been the common keywords such
as pathology, tumor marker, immunohistochemistry, Ki-67, CRTC1, MAML2, gene fusion, and
fluorescence in situ hybridization (FISH).

Conclusion: This study for the first time elucidated the current scenario and scientometric
characteristics of MEC, and would help in improving in reciprocal collaboration and provide
helpful guidance for further research.
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Introduction

Mucoepidermoid carcinoma (MEC), as the most common
malignant tumor of the salivary glands, is characterized by
a mixture of mucous cells and an epidermoid component.’?
MEC most frequently occurs in the major salivary glands,
mainly the parotid gland, followed by the minor salivary
glands in the oral cavity, and it also occurs in the lung and
other sites.”"> The histologic subtypes of MEC are often
divided into seven categories: classic, Warthin-like, scle-
rosing, oncocytic, papillary, clear cell, and solid.® The his-
topathologic degrees of this malignancy are classified into
low-grade, intermediate, and high-grade.>* The main
treatment approach for MEC is surgical resection, combined
with adjuvant radiotherapy and chemotherapy, which are
indicated for metastatic carcinoma.>* The etiology and
pathogenesis of MEC remain poorly understood, and the
treatment options, especially the high-grade MEC, often
prove unsatisfactory.*

Despite numerous studies regarding the field of MEC
conducted thus far, gaps remain in its etiopathogenesis and
treatment challenge clinical practice. Scientometrics is a
useful tool that utilizes citation and bibliometric data to
measure scientific output and research trend of a specific
research field.>® Conducting a scientometric analysis is
imperative to elucidate the foundational structure and
emerging hotspots of MEC research. A scientometric study
on adenoid cystic carcinoma of salivary glands was recently
reported,” but there was no relevant study on MEC. To
develop a better comprehensive understanding of the
pathogenesis and management strategies of the most
common malignant tumor of the salivary glands, the cur-
rent study thus aimed to analyze the scientometric char-
acteristics and research trends of salivary MEC with
emphasis on chronological comparison of the keywords, so
as to provide helpful guidance for further research.

Materials and methods

As per the methodology described previously,” ’ all the
papers on salivary MEC in the Scopus database were
retrieved on 30 Jun 2025. We used medical subject terms
"mucoepidermoid carcinoma” in the title and "saliva OR
gland OR head OR oral” in the title/abstract/keyword in
literature search, without restriction to paper type and
year of publication. Only English literature was included
because it is an international knowledge-exchange lan-
guage. The scientometric characteristics of all the eligible
papers were recorded for the following information: title,
keyword, citation count, publication year, journal of pub-
lication, authorship, affiliation, and country/region of
origin. Data search and extraction were performed
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independently by two investigators, and any discrepancy of
results was resolved in a consensus symposium. The years of
publication were divided into before 2014 and Jan
2014—Jun 2025, so that the number of papers can be to
some extent compared in the analysis of research trends.
Microsoft Office Excel 365 was used for index model
building, and the Bibliometrix Biblioshiny R-package soft-
ware was used for bibliometric statistics. In this descriptive
study, variables were presented as numbers and percent-
ages. No comparisons were made, and thus no P-values
were set.

Results
Citation characteristics

With the search strategy algorithm, a total of 1308 English
papers on salivary MEC were retrieved in the Scopus data-
base. As presented in Fig. 1A, the most type of papers on
MEC was article (n = 1158), followed by review (n = 66)
and letter (n = 50). The total citation count (after removal
of self-citations) was 24,598 (22,977) and the h index was
70 (67) for all the papers. To further concretize the trends
of scientific output, we assessed the annual number and
accumulated citations of the papers during 2005—2024
(Fig. 1B). The annual number of the papers on MEC changed
between 21 and 71 during 2005—2024. The accumulated
citations (after removal of self-citations) of the papers
increased from 342 (320) to 1722 (1607) during 2005—2024.
The detailed information on publication year, authors,
title, abstract, journal of publication, citation count, in-
stitutions, keywords, and paper type of the 100 most-cited
papers are presented in supplementary Table S1.

Bibliometric characteristics

Fig. 1C displays cloud graphs of journals of publications,
contributing authors, institutions, and countries/regions of
origin of the papers on salivary MEC, which were divided
into before 2014 (657 papers) and Jan 2014—Jun 2025 (651
papers), so that the number of papers can be to some
extent compared in the analysis. Before 2014, the journal
of publication, contributing author, institution and country
of origin with largest number of papers was Cancer (26
papers), El-Naggar, A.K. and Kowalski, L.P. (both 13 pa-
pers), University of Texas MD Anderson Cancer Center (25
papers) and United States (235 papers), respectively. After
2014, the journal of publication, contributing author,
institution and country of origin with maximum number was
Oral Oncology (18 papers), Bishop, J.A. (9 papers), Uni-
versidade de Sao Paulo and University of Michigan Ann
Arbor (both 13 papers) and United States (169 papers),
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Bibliometric characteristics of the papers on salivary mucoepidermoid carcinoma (MEC). (A) The numbers of different

paper types. (B) The annual number and accumulated citations of the papers during 2005—2024. (C) Cloud graphs of journal of
publication, contributing authors, countries and institutions of origin regarding MEC papers before 2014 and Jan 2014—Jun 2025.
The font size indicates the number of papers; a larger size means more papers in the cloud graphs.

respectively. Table S2 presents the journals, contributing
authors, institutions, and countries/regions with largest
number of papers (rank, 1—10).

Research characteristics

Based on the frequency of the keywords in all the papers on
MEC (Fig. 2A), a list of the common keywords is automati-
cally recognized by the database. The most keyword of
study design was controlled study, followed by retrospec-
tive study and follow-up study. The most keyword of the
gland of MEC involved was parotid gland, followed by minor
saliva gland and submandibular gland. The keywords of
differential diagnosis included adenosquamous carcinoma,
parotid neoplasms, pleomorphic adenoma, squamous cell
carcinoma, Warthin tumor, and adenoid cystic carcinoma
(Fig. 2B). Cancer surgery, radiotherapy, parotidectomy,
neck dissection, chemotherapy, and cisplatin were the
keywords of treatment. Before 2014 and during Jan
2014—Jun 2025, there have always been the same common
keywords such as pathology, immunohistochemistry, tumor
marker, differential diagnosis, parotid gland tumor, lymph
node metastasis, metabolism, Ki-67, CRTC1, MAML2, gene
fusion, and fluorescence in situ hybridization (FISH).

Based on the keywords of papers on MEC published in
different years (Fig. 2C), the more common keywords can
basically reflect research trends. Before 2014, the key-
words, such as adenolymphoma, aspiration biopsy, cancer
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classification, cancer invasion, cancer localization, cancer
mortality, carcinoembryonic antigen, cisplatin, combined
modality therapy, mandibular neoplasms, palatal neo-
plasms, electron microscopy, and ultrastructure, were
more frequent. After 2014, the keywords of clinical aspect
such as cohort analysis, clinical outcome, outcome assess-
ment, cancer prognosis, distant metastasis, disease specific
survival, diagnostic imaging, positron emission tomography-
computed tomography (PET-CT), echography, perineural
invasion, lymphadenopathy, bronchoscopy, fine needle
aspiration biopsy, and antineoplastic agent were more
frequent. The keywords of laboratory investigation, such as
genetics, gene mutation, gene rearrangement, gene
translocation, protein p63, transactivator protein, in vitro
study, and tumor cell line, were more common.

Discussion

MEC predominantly originates in the salivary glands, ac-
counting for approximately 10 % of all salivary gland tumors
and approximately 30 % of salivary gland malignant tu-
mors."? We identified the keywords of MEC involving loca-
tions, differential diagnosis, treatment modalities, and
common keywords such as pathology, immunohistochem-
istry, tumor marker, CRTC1, MAML2, gene fusion, and
FISH.5"* These would provide a better comprehensive
understanding of the pathogenesis and management



X. Wu, Y. Ji, K. Bi et al.
A All the main keywords B Mucoepidermoid carcinoma 1 738
. Adenosquamous carcinoma w656
Hrsmloqy Cancer radioth roRY "IN Salivary gland neoplasms s 407
R\ Sallvary gland tumor Salivary gland tumor s 320
(\anc§ sur!ery ary gland neoplasms Salivary gland carcinoma mm 181
Mucoep|d (mam“dcn]eo umor, Parotid neoplasms s 174
Adenosquamotus’carcinoma
M Differential dugnosus.d Prognosis .d Carcinoma Lymph node metastasis ™ 115
Parotid gland carcinoma ® 100
ucoepide rmoid carcinoma e
rbt‘d p H uma n tlssueAdolescent N Squamous cell carcinoma 1 53
c)n(zan < ”70 Histopathology, .+ 4 Warthintumor 1 50
" Staging Immunohlstochemlstry Lung neoplasms 1 48
Controlled study gJ/ Chnlcal artlcle cap™ Thyroid neoplasms 1 46
! font Sallvary gland carcinoma === mo 09" . i .
d gland tumor _ase Adenoid cystic carcinoma 1 45
(_o“""“‘ et ? Lung carcinoma 1 38
0 1000

Distinctive keywords before 2014

Neoplasms multiple primary

a\\o Neoplasms, second primary
\\1« Neoplasm invasiveness
6’6\\ \o" Neoplasm metastasis or.,\"

\Y <
(5 Electron microsco N
O a“ Disease course. e
Tumor biopsy

Asplratlon bio

Cancer invasion CISplatln
Palatal neoplasmsKeratin
?y,~. Cancer classification

'al'g"f Mandibular neoplasms
Carcinoembryonic antigen

[

fr
[ & es
ancer Moy,

Figure 2

Fine needle‘as

Distinctive keywords after 2014

Positron emission

Perineural i |nva5|on
N nostic ima
, Diagnostic ,,.9 ) et

pha
Distant metastaszs '9/ Prote'n p63 Head and neck cancer

piration biopsy
CS "

Cancer prognosis

Cong Gene rearrangement .

“Transactivator protein °
Outcome assessment Disease specific survival
Biopsy. fgmeeg;erecurrence
“\ou‘
v

graphy

)

Cell line, tumor

%, Eosinophilia
Mo, P! €o
o, pl"s;
cy

g, ",
’Cu, ":/0

Qe,, ¢

Research characteristics of the papers on salivary mucoepidermoid carcinoma (MEC). (A) Cloud graph of all the main

keywords. (B) The keywords of differential diagnosis. (C) Cloud graphs of the distinctive keywords of papers published before 2014
and after 2014. The font size indicates the number of papers; a larger size means more papers in the cloud graphs.

strategies of this carcinoma. Also, we found that the
increasing trend in the citations of international publica-
tions indicates that the field of MEC is a promising field,
which continues to attract the attention of international
investigators. The number of papers in the last decade was
approximately equal to that before 2014, indicating that
MEC research is undergoing a rapid developmental stage.
Bibliometric characteristics of papers on MEC including
journals of publications, contributing authors, institutions
and countries of origin were identified in sequence. These
would aid clinicians and investigators in choosing target
journals, finding potential collaborators or partner in-
stitutions, as well as promoting mutual understanding and
more reciprocal cooperation regarding MEC research.

In this study, we observed that the research trend of has
changed to cohort analysis, clinical outcome, cancer
prognosis, diagnostic imaging, PET-CT, perineural invasion,
p63 protein, gene mutation, gene rearrangement, and gene
translocation after 2014. The presence of the MAML2 gene
rearrangement and/or CRTC1::MAML2 gene fusion resulting
from the translocation t (11; 19) (q21; p13) have been
observed in up to 80 % of MEC cases, especially classic,
Warthin-like, and sclerosing subtypes.” * Also, MEC pa-
tients with MAML2 positivity usually showed relatively
favorable prognosis.®* Due to the low incidence of salivary
MEC, the molecular signature of this carcinoma has not
been well studied, making it difficult to evaluate new
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therapeutic approaches.>* The use of immunohistochem-
ical and molecular markers can complement information on
cancer behavior and aggressiveness,’* ' which may
benefit the indication of targeted therapeutic approaches.
Regarding the limitations of the current study, we only
searched all the English papers from the Scopus database
and thus may overlook important research published in
other languages and other databases. Moreover, the more
recent papers could not accumulate a large number of ci-
tations at the time of this study.

In summary, this scientometric study for the first time
elucidated the current scenario and research trends in the
field of salivary MEC. Molecular analysis is essential to
improve the diagnostic differentiation of the salivary gland
tumors and to identify novel biomarkers and potential
targets for personalized therapies. Overall, finding the
scientometrics would elucidate the comprehensive identi-
fication and recognition of the important research topics
concerned, and help in improving in reciprocal collabora-
tion and communication for investigations on this
carcinoma.
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